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(54) Title: PROCEDURE AND SYSTEM FOR ENSURING EMERGENCY COMMUNICATION IN A NVIRELESS LOCAL LOOP 
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(57) Abstract 

The invention relates to a procedure for ensuring emergency calls in a wireless local loop environnement which is based on technology 
employed in a mobile telephone system and which comprises a telephone exchange (1), an access node (2) connected to the telephone 
exchange, a terminal device (3) and a base station (4) connected to the telephone exchange via the access node and serving to transmit 
call signals between the access node and the terminal device, in which the home network (5) of the terminal device is defined by the base 
station and the associated access node and in which base stations (7) of other networks are disposed in the environment of the local loop, so 
that the terminal device receives infomiation signals from the surrounding base stations and. based on said information signals, detennines 
the base station it is communicating with, and the emergency call is set up via any base station compatible with the terminal device. To 
ensure successful set-up of an emergency call when connection between the terminal device (3) and the telephone exchange (1) of its 
home network (5) is lost, a dial lone is generated by means of the terminal device, an emergency number dialled via the terminal device is 
identified and the emergency call function of the mobile telephone system is used for the set-up of the emergency call. 



f: <WO 98242 54A1_I_> 



JU. 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


AM 


Amienia 


FI 


AT 


Austria 


FR 


AU 


Australia 


GA 


AZ 


Azerbaijan 


GB 


BA 


Bosnia and Herzegovina 


GE 


BB 


Barbados " 


GH 


BE 


Belgium 


GN 


BF 


Burkina Faso - 


GR 


BG 


Bulgaria 


HU 


BJ 


Benin . . 


IE 


BR 


Brazil 


IL 


BY 


Belarus 


IS 


CA 


Canada 


IT 


CF 


Central African Republic 


JP 


CG 


Congo 


KE 


CH 


Switzerland 


KG 


CI 


Cdie d'lvoine 


KP 


CM 


Cameroon 




CN 


China 


. KR 


CU 


Cuba * ■ 


KZ 


CZ 


Czech Republic 


LC 


DE 


Germany 


LI 


DK 


Denmark 


LK 


EE 


Estonia 


LR 



Spain 
Finland 
France 
Gabon 

United Kingdom 

Georgia 

Ghana 

Guinea . 

Greece 

Hungary 

Ireland 

Israel 

Iceland 

Italy 

Japan ^ 

Kenya 

Kyrgyzstan 

Democratic Pcoplc^s 

Republic of Korea 

Republic of Korea 

Kazakstan 

Samt Lucia 

Liechtenstein 

Sri Lanka 

Liberia 



LS Lesotho 

LT Lithuania 

LU Luxembourg 

LV Latvia 

MC Monaco - 

MD Republic of Moldova 

MG Madagascar. 

MK The former Yugoslav 
Republic of Macedonia 

. ML Mali 

MN Mongolia 

MR M^ritania 

MW Malawi * 

MX Mexico 

NE Niger . 

NL Netherlands 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO- Romania 

RU Russian Federation 

SD Sudan 

SE Sweden 

SG Singapore 



SI 


Slovenia 


SK 


Slovakia 


SN . 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA. 


Ukraine 


UG 


Uganda 


us 


United Slates of America 


UZ 


Uzbekistan 


VN 


Viet Nam 


YU 


Yugoslavia 


zw 


Zimbabwe 



8NSDOCID: <WO 9824254A1_f_> 



wo 98/24254 PCT/FI97/00636 

1 

PROCEDURE AND SYSTEM FOR ENSURING EMERGENCY COMMUNI- 
CATION IN A WIRELESS LOCAL LOOP ENVIRONMENT 

The present invention relates to a procedure 
for ensuring an emergency call in a wireless local 
5 loop environment, in which a terminal device is con- 
nected via a wireless link to a base station and furt- 
her to an access node and a telephone exchange. 

In a wireless local loop (WLL) , a terminal 
device is connected via a wireless link to an access 

10 node or a WLL controller. A WLL system may be based 
e.g. on technology used in a mobile telephone system, 
such as the GSM/DCS180 0 technology (GSM, Group Special 
Mobile; DCS, Digital Cellular System) . Between the 
terminal device and the access node there is a base 

15 station, through which call signals sent by the termi- 
nal device over a radio channel are transmitted via 
the access node to a public telephone network and vice 
versa. An access node or WLL controller can be connec- 
ted to the telephone exchange using e.g. the V5 . 1 or 

20 V5.2 protocol. 

Open interfaces (V5.1 and V5.2) between an 
access node and a telephone exchange are defined in 
the ETSI (European Telecommunications and Standards 
Institute) standards ' of the ETS 300 324 and ETS 300 

25 347 series., V5 interfaces enable subscribers belonging 
to a physically separate access network,- which may be 
either a wired or a wireless network, to be connected, 
to a telephone exchange using a standard interface. A 
dynamic concentrator interface V5.2 consistent with 

30 the standards ETS 300 347-1 and 347-2 consists of one 
or more (1 - 16) PCM (Pulse Code Modulation) cables. 
One PCM cable comprises 32 channels, each of which 
with a transfer rate of 64 kbit/s, i.e. 2048 kbit/s in 
all. The V5 . 2 interface supports analogue telephones 

35 as used in the public telephone network, digital, such 
as ISDN (Integrated Seirvices Digital Network) basic 
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and system subscriptions as well as other analogue or 
digital terminal equipment based oh semi-fixed connec- 
tions . • . . , 

In a wireless local loop/ emergency calls are 
only transmitted via 'the particular network the termi- 
nal device belongs to, as is generally done in net- ' 
works employing the GSM/DCS1800 technology. However 
in the event of difficulties, e.g. when the operation 
of the network of the terminal device has been inter- 
rupted for some reason or when there occur other forms 
of rejection in the system, for instance an insuffi- 
ciency of radio channels, emergency calls cannot be 
transmitted, m the event of rejection, calls from the 
terminal device are' inhibited, ih this case, no dial 
15 tone is generated for the subscriber when the latter 
tries to initiate a connection, i.e. «t6 pick up the 
headphone'. An example of a rejection situation is the 
case where ■ the connection between the local exchange 
and the WLL controller fails, ih this case, all calls 
initiated by the terminal" device, including ernergency 
calls, are rejected. Rejection is generally' indicated 
via the terminal device" by not giving the subscriber a 
dial tone. However, it is possible to provide a sepa- 
rate emergency link from the WLL controller to an 
exchange in a wired network and further to an emergen- 
cy number, bn the other hand, the terminal device may 
be within the operating range of another functional 
network, such as a mobile telephone network, in which 
case this other network could be used for the 
transmission of an emergency call. However, the prob- 
lem in prior-art systems is that in either case the 
terminal device does not even generate a dial tone for 
the subscriber, which is. why the subscriber is likely 
to give up trying to make an emergency call although 
this would be technically possible. 

• The object of the present invention is to 
eliminate the problem described above. A specific ob- 
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ject of the present invention is to present a method 
by which the subscriber can always make an emergency 
call via a wireless terminal device when there is a 
radio link to a base station that functionally corres- 
5 ponds to a base station in the home network of the 
terminal . device . 

As for the features characteristic of the 
present invention, reference is made to the claims. 

In the procedure of the. present invention for 

10 ensuring an emergency call in _ a wireless local loop 
environment, such as a WLL system, based on a techno- 
logy employed in a mobile telephone system, such as 
the GSM/DCS1800 technology, the system comprises a te- 
lephone exchange and an access node connected to the 

15 telephone exchange e.g. via a V5 interface. Furthermo- 
re, the system comprises a base station connected to 
the. access node and further to the telephone exchange, 
and a terminal device communicating via a radio link 
with the base station. A home network is defined for 

20 the terminal device so that the home network comprises 
a given base station, a given access node and a 
subscriber connection defined in the . telephone exchan- 
ge . In addition, base stations of other networks, e.g. 
base stations of GSM networks, are disposed in the en- 

25 vironment of the local loop, and the terminal device 
receives information signals from the surrounding base 
stations and, based on these information signals, de- 
termines the base station it is communicating with. In 
a normal situation, the terminal device only communi- 

30 cates with base stations of its home network. Thus, an 
emergency call can be made using any base station 
available . 

According to the invention, in the event of 
failure or rejection in the home network, i.e. when 
35 connection between the terminal device and the te- 
lephone exchange of its home network is lost, a dial 
tone is generated by the terminal device, so the user 
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of the terminal device becomes aware that the device 
IS ready for a call. Next the dS.n ^ clevice 
ber e o t-Ho dialled emergency num- 

ber, e.g. the generally used string' i i o • 
and = string 112, is identified 

and the emergency call is =3^:>^ ,,r, ' • 
5 call f, mot-- ^ up using the emergency 

call functionof the mobile telephone system. - 

• As compared with prior art, the present in ~ 
vention has the advantage that in ^ ■ ^^ ^^""^ '''' 
t-K^ w ., tnan, m a wireless system 

the subscriber can always make ^r. ^ ^yscem, 
Vu- . ^ maKe an emergency call when 

this IS- technically possible T 
10 terminal device is abl. ^ ' ""^^^ '^^^ 

a ba.. ^ T ^ to establish a connection to 

inve?. A further advantage provided by the 

invention is that, upon hearing a dial tone, the user 
can conclude that it is p5.sible to ma3ce a call " I 
15 t! tT r emergency- number even if cohnec'tiln 

15 to the home network telephone exchange should be inhi- 
Uited for any reason . , 

m an en^diment, wheri oommvinication with the 
he n o., 3^^,, ,^^^,^ ,^ not pos^itle, .h -emergen! 

^0 nItJol 4e ■^h"'' "="^ -:'^---. .-tatx6n-of so^a other 
Sid! ^^ ! "^^ ^ '^^^^^ station out - 

-ntainad h. an. .e^r^eUr Ir^oI^^arLI: 
station compatible with the terminal d<., • 
5 bilitv in ^>,■ terminal device. Compati- 

oxlxty m this context means that the terminal h1 • 
would be able to use k ' "^ terminal device 

if it had th^ rloht . ""^^ -^-P 

the >> ^ ° ^""""^^^ network to which 

the base station belongs The -,Hor,=n u wnich 

.inal device and ,th! J^l IZlln T^" '""^ 
3 transmitted via a radio channei r^L^:: i": J^^Ttl^ 
quency band reserved for the base station 
vention 1" s\ -""bodiment of the present in- 

d!an!d'> =-r*^Pondin9 to the nu„*er to be 

dialled for an Emergency call is stored in the termi! 
nal device. This can be done e.g by readino ^^, 
gency numbers stored in the „,K I "^^^Img the emer- 

(SIM,, e.g. SIM card Of L;^""^"^ "^""^ ""'^"l- 

card, of the terminal device. On the 
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Other hand, if the. terminal device is based e.g. on 
the GSM system, the string 112 is always recognised as 
an emergency number. After this, the string dialled 
into the terminal device is compared with the strings 
5 stored in the terminal device and if this comparison 
indicates that an emergency number is being called, 
operation is continued using an emergency call functi- 
on and the emergency call is set up. 

In a preferred embodiment of. the procedure of- 

10 the present invention, the terminal device is sent da- 
ta indicating that communication with the home network 
exchange is impossible, and, based on this informati- 
on, a dial tone is generated in the .terminal device 
when the, subscriber is starting a call. The terminal 

15 device can also be informed about the communication 
failure by transmitting via the netwprk a bar code to 
the .terminal device when, the latter is attempting a 
normal call. After this, if an emergency number is di- 
alled via the terminal device,, the call . is transmitted 

20 to the access node of , the home network, if the. link 
between the home network base station and the. access 
node is in order and if the terminal, device is able to 
communicate with the base station. Calls attempted to 
any other numbers except emergency numbers will be re- 

25 jected.. The call is then connected further by using an 
emergency call function defined in the access node. 
When the connection to the telephone exchange of the 
home network of the terminal device fails, the termi- 
nal device .generates a dial tone that is different 

30 from the dial tone heard in a normal situation. Cor- 
respondingly, if the connection to the home network 
access node fails, a dial tone differing from the nor- 
mal situation can be generated, so. the caller will 
know that the link to the home network is out. of or- 

35 der. If the . link between the access node and the te- 
lephone exchange is overloaded, in other words no free 
time slots are available for emergency calls, one of 
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the current calls can be disconnected by the access 
node. After this, the time slot thus made available 
can be used for connecting the emergency call further 
from the access node. - 

In the following, the invention will be 
described by the aid of a few examples of its embodi- 
ments by referring to the attached drawing, in which 

Pig. 1 is a diagram representing a first em- 
bodiment of the system of the invention; 

Fig. 2 is a diagram representing a second em- 
bodiment of the system of the invention; 

Fig. 3 is a flow diagram representing a call 
process in an embodiment of the present invention 

The wireless local loop system presented in 
Fig. 1 comprises a telephone exchange i and an access 
node 2 connected to it. The access node 2 acts as a 
concentrating element between the telephone exchange 1 
and the terminal device 3, connecting the terminal de- 
vice to the telephone exchange r. In this example, the 
access node 2 is connected via V5.2 interface 6, which 
comprises 1 - is pcm cables (2 Mbit/s) , to the exchan- 
ge terminal (ET) (not shown) of the telephone exchange 
1, the exchange terminal being provided with the 
functions required for the V5 interface. The system 
Illustrated by the figure further comprises a base 
station 4 with a given coverage area 5, which is also 
the area of the home network of the terminal device 3 
and the mobility area of the terminal device 3: In the 
system presented in Fig. i, a connection between the 
terminal device 3 and the telephone exchange 1 is set 
up by transmitting signals between the base station 4 
and the terminal device 3 by radio and from the base 
station via a wired, radio or other link to the access 
node 2 and further via the V5 interface 6 to the te- 
lephone exchange 1. Fig. i f^^^her shows a base stati- 
on 7 belonging to another network, and the terminal 
device 3 is also within the coverage area 8 of this 
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other base station. Thus, in a normal situation, the 
terminal device 3 receives signals both from base sta- 
tion 4 and from base station 1 , but uses only the base 
station 4 of its home network for call setup. 

The system presented in Fig. 1 corresponds to 
the system in Fig. 1 except that the access node 2 is 
connected via a second interface, a so-called backup 
V5 interface 6a to a telephone exchange la other than 
the home network 5 telephone exchange . The purpose of 
this connection is to guarantee successful emergency 
communication in the event of a failure in V5 interfa- 
ce 6 . Such an arrangement is known in prior art and 
its various applications are described in e.g. in spe- 
cifications FI 962465 and FI 962575, submitted by the 
same applicant as the present application. Therefore,, 
referring to the aforesaid. specif ications , this arran- 
gement for ensuring emergency communication will not 
be described in detail in' the present . application. 

Fig. 3 presents a flow chart representing the 
call setup algorithm. in situations exemplified by Fig. 
1 and 2. In the following, referring to the drawing, 
an example of the procedure of the invention for ensu- 
ring emergency calls in a wireless local loop environ- 
ment will be described. First, the subscriber activa- 
tes the terminal device 3 to start a call, block 21. 
Next, in block 22, the system checks whether a normal 
link from the terminal device 3 to the base station 4, 
to the wireless local loop access node 2 and further 
.to the telephone exchange .1 exists. If the link is in 
order, the normal call setup procedure is started in 
block 23. If the link fails, if rejection appears in 
the wireless network or a failure code or equivalent 
is received by the terminal disvice, then the terminal 
device 3 generates a dial tone (block 24) , which may 
differ from the dial tone used in a normal situation 
so the user will know that the connection to the home 
network has failed. Next, the dialled number is recei- 
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ved in the terminal device ^ ^-n.^ ^ 

w aevice 3 and compared in block 25 

with numbers stored in <-v,^ -n • , 

"^^"^ m the terminal device, and if 
this comparison indicates that the dialled nu^er is 
not an emergency number, then the call setup. procedure 
5 xs interrupted, block 26. If the dialled number Ts an 
emergency number, operation is continued in block 27 

TnZ: \ZT ^^'^ '° ^^^^^^^ ^ ™- 

10 th^ r ' available.- if no connection to 

10 the home network WLL element can be .set up, then the 
procedure continues in block^S, where the lyst el 
Checks whether a connection to a base station 7 of so- 
me other . network is available . - if not , control is 
passed to block 2S and the^call setup procedure -is- in^ 
15 terrupted: If a connection to a base station of anot- 
her network is available, then the emergency call is 
set up via this other network by applying-an emergency 
call setup procedure known in itself; block 31. if in 
• block 27, the .ink to the ' WLL element is- in - ^rder^ 
20 then control is passed to" block 23, where a ch.ck i 
made .o establish whether if ■ is possible , in the- case 
Of failure, of the normal V5 interface 6 to connect the 
emergency call from the WLL element onwards e.g. via- a 

25 IT"^ '"'^^^^^^ then :the emergency 

call as set up, block 30. ... 

of its -ot limited to the examples 

CLiatio"' ^^-cribed above, but instead many 
variations are possible within the framework of the 
inventive idea defined by the claims 
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CLAIMS 

1. Procedure for ensuring emergency calls in 
a wireless local ,loop environment which is based on 
technology employed in a mobile telephone system and 

5 which comprises a telephone exchange (1) , an access 
node (2) connected to the telephone exchange, a termi- 
nal device (3) and a base station (4) connected to the 
telephone exchange via the access, node and serving to 
transmit call signals between the access node and the 

10 terminal device, in which the home network (5)- of the 
terminal device is defined by the base station and the 
associated- access node and in which base stations (7) 
of other networks are disposed in the environment of 
the local loop, so . that the terminal device receives 

15 infoirmation signals from the surrounding base stations 
and, based on said information signals, determines the 
base station it is - communicating with, 

c h a r a c t e r i. z e d in that, when connection 
between the terminal device , (3) -and the telephone 

20 . exchange (1) of its home network (5) is lost, a dial 
tone is generated by - means of the teirminal device,, an 
emergency number dialled via the - terminal device is 
identified and the emergency call function of the mo- 
bile telephone • system is used . for . the setup of an 

25 emergency call- 

2. Procedure as defined in claim 1, 
. c h a r a c t e r i z e d. in that a base station (7) 

of another network is used for the setup of an emer- 
gency call when the connection to the base station (4) 
30 of the home network (5) fails. 

3. Procedure as defined in claim 1 or 2, 
characterized in that the signals between 
the terminal device (3) and the base station (4, 7) 
are transmitted via a radio channel . 

35 4. Procedure as defined in any one of the 

preceding claims 1 - 3, characterized in 
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parar„;.h ' he T"'' ' — 

parea with the string fed intd the terminal ^= ■ 

t^^. ...p.ri3.„, e.er™; jrr: 

c h . r a" t 77TT . " " 4, 

Po.ih. t. . : — 1 — re'l^ .rie™- 

nal device" ^-^^^ , i-ermi- 

cvice u; from a subscriber idenh n f -i • 
attached to it. - ^^lentif xcation unit 

6. Procedure as defined' in any one of t-b. 
preceding claims i - g char-. ^ of the 

that the terminal device (2) ■ ^ ^ ^ ^ ^ in 

catina ^h.^ ^^^^^ce (3) is sent information indi- 

cacing that no connection f-^ t-u ^ , 

(1) of th^ K °"^ection to the telephone exchange 

(1) Of the home network (5) can be established- a di!l 
tone is generated in the terminal device; a dialled 
emergency number is received in the termi;al llTal 
the call IS connected to the access node (2) of th^ 
home network; and the call is connected fur her using 
an emergency call function defined in the access node 

/. Procedure as defin*=^H -^^ 
preceding claims l - 5 char. . °' 
that, in the event of " ^ ^ ^ ^ ^ ^ ^ ^ e d in 

between the ! overload on the interface 

oecween the access node (2) anrJ t-K«=. *. i \. 
(1) on^ o-F ^-v, telephone exchange 

, one of the current r-an o ,• « j ■ 

, uirenc calls is disconnected bv the 

usea ror the connection r^-f ^-v. 

-cess node onwards ' ''""^^"'^^ ^-"> ^"e 



8 . Procedure as def ini=*r? n 
30 preceding claims l - 7 c h a r a \ °' 

that, when no connection to the tel^r^v. ^ ^ ^ ^ 

of i-v,» V, telephone exchange (1) 

or the home network (5) of . , ^ 

.3ta.ushed. 3 dLl Inl'di';^: tr^th^dlaT 

33 :rt-rr. -^^^ed .;.:-: 

9. Procedure as defined in any one of the 
preceding claims 1 - 8 c h . one of the 

»/Characteri.^^^._ 
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that the emergency call is set up via any base station 
compatible with the terminal device with which the 
terminal device is able to communicate, 

10. Procedure as defined in any one of the 
5 preceding claims 1 - 9, characterized in 

that, in a failure situation, calls . attempted to other 
than emergency numbers are rejected. 

11. Procedure as defined in any one of the 
preceding claims 1-10, characterized in 

10 that the mobile telephone system is based on 
GSM/DCS1800 technology. 



BNSDOCID; <WO 98242S4A1 t > 



I mil . 




V 



wo 98/24254 



PCT/FI97/00636 



21 



23 



subscriber 
starts call 



2/2 



normal 
call setup 




generate 
dial tone 



.24 




emergency 
call 



Fig3 



emergency 
call via 
other network 



BNSDOCID: <WO 9824254A1_I_> 



I 



1 



INTERNAnONAL SEARCH REPORT 

A. CLASSIFI CATION OF SUBJECT MATT^ 

B. FIELDS SBArF^ ' ' ""■^ '^■^n .nl IPC 



International application No. 
PCT/FI 97/00636 



-ched (Ca^^fication ^..„, rCowed by c...fic.Uo„ sy^"^ 

IPC6: H04Q 

DocumeniaUon searched other than minimum documentation to the extent thai ^ ^ 

SE.DK.FI.no Classes as above ^ mCuded in .he „e,. .arched 

.ectronicdataha.,con...dduHnsthein.rnationaI.earch<n^^ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 

^:^^^^y±^^^ With indica.lon"where~i... orthe reievant passages 

X EP 0680230 Al (ALCATEL STAtJDARD ELECTRICA S A ) 



Relevant to daim No. 
1-11 



I-ll 



M are listed in the continuaUon of Box C c,, , , ^ 

^ La patent family annex 



Special categories of cited documents: 
crtier document but published on or after the intentional fUine date 

doajmeat referring to an oral disclosun., use. exhibition or otixer 
STe^o^l^S^lL^^^^^ ^^^-^y filing date but later than 



Date of the actual completion of the internaUonal search" 



17 Ap ril IQQtt 

Name and mailing address of the ISA/ 
Swedish Patent Omce 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. +468 666 02 86 
Form PCT/ISA/210 (second sheet) (July 1992) 



"A" document member of the same p atent family 
Date of mailing of the internaUonal search report 



Authorized officer 



20 -04- 1998 



Bengt Romedahl 

Telephone No. + 46 8 782 25 00 



BNSDOCID; <WO 9a24254Al_(_ 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



02/04/98 



International application No. 
PCT/FI 97/00636 



Paieni document 


Publication 




Patent family ' 


Publication 


. cited in search report 


- - dale 




niember(s) 


date 




f\9 /I 1 /QJ^ 
\3C/ 11/ jD 




l/DO/I/O M 








PA 


^IfOlOO M 






— • 


CN 


1111892 A 


15/11/95 






ES 


1027594 U,Y 


01/09/94 






ES 


2101629 A 


01/07/97 






JP 


8051667 A 


20/02/96 






NZ 


270947 A. 


29/01/97 






PL • 


308333 A 


30/10/95 






US 


5680439 A 


21/10/97 






ZA 


9503411 A 


11/01/96 


wo 9721314 AI 


12/06/97 


AU 


1044197 A 


Z7/Q&/97 



Form PCT/lSA/210 (patent family annex) (July 1992) 

: <WO 9824254A1J_> 



0) 



1 



*This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



lU REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




This Page Blank (uspto) 



